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Description ( 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a printer self- 
diagnosis device and a printer self -diagnosis method for 
self-diagnosing the condition of a printer, and relates to 
a computer-readable program storage medium storing 
a program having a printer self-diagnosis function. In ad- 
dition, the present invention relates to a printer remote- 
diagnosis device and a printer remote-diagnosis meth- 
od for remotely diagnosing the condition of a printer via 
a communication medium, and relates to a computer- 
readable program storage medium storing a program 
having a remote-diagnosis function. 

2. Description of the Related Art 

[0002] Because of recent advancements in informa- 
tion technologies, computers are being more widely 
used in offices and homes. Printers connected to the 
computers are now also widely used. Since the printers 
print characters, images, and the like by printing ink on 
record sheets, when the printers print, the amounts of 
inks remaining decreases. In, for example, inkjet print- 
ers, various methods using mechanics, optics, electric, 
and the like have been conventionally proposed for de- 
tecting the amount of ink remaining. To be specific, in 
conventional methods for detecting the amount of ink 
remaining, the amount of ink remaining is indicated as 
a percentage of the total volume of an ink tank, or an 
alarm notifies a user when there is a shortage of the 
amount of ink remaining. 

[0003] As disclosed in Japanese Unexamined Patent 
Application Publication No. 10-271 261, the result of the 
diagnosis on the conditions of such a printer must be 
stored in the printer periodically. That is, in order to store 
the diagnosis result, a log file must be created on a hard 
disk or the like in a computer which is connected to the 
printer. 

[0004] However, the following problems arise in the 
foregoing conventional example. 
[0005] The first problem is that the above-described 
method for indicating the amount of ink remaining does 
not show a user the diagnosis result of the amount of 
ink remaining and the like in an easy-to-understand 
manner because the length of time the ink can be used 
based on the user's previous usage-pattern of the print- 
er is not clearly indicated. That is, conventional printers 
do not show, in an easy-to-understand manner, how 
many more days the printer can print with the ink avail- 
able if the printer continues to be used at the current 
printing pace, or how many more sheets of a predeter- 
mined image having a predetermined print size can be 
printed. Furthermore, since the frequency of use of the 
printer and colors to be used when printing is performed 



depends on the user, the amount of ink remaining is not 
indicated in such a manner which takes the usage-pat- 
tern of each user into account. 

[0006] A second problem is that the method for storing 
5 the diagnosis result of the printer condition in the com- 
puter as the log file, as disclosed in Japanese Unexam- 
ined Patent Application Publication No. 10-271261, 
causes a disadvantage in that the size of the log file in- 
creases in proportion to the number of times the printer 
10 diagnosis is sampled. Since the size of the log file in- 
creases in.this manner, the storage capacity of the com- 
puter must be increased. In addition, the load on com- 
puter that processes such a large log file is heavy. 

15 SUMMARY OF THE INVENTION 

[0007] Accordingly, in order to solve the above first 
problem, it is a first object of the present invention to 
provide a self-diagnosis device, a self-diagnosis meth- 
20 od, and a computer-readable program storage medium 
containing a program having a self-diagnosis function 
capable of diagnosing specifically the conditions of a 
printer in accordance with the user's usage-pattern of 
the printer. 

25 [0008] Further, in order to solve the above second 
problem, it is a second object of the present invention 
to provide a remote-diagnosis device, a remote-diagno- 
sis method, and a computer-readable program storage 
medium containing a program having a remote-diagno- 

30 sis function capable of remotely diagnosing the condi- 
tions of a printer specifically in accordance with the us- 
er's usage-pattern of the printer while lightening the load 
on the printer 

[0009] To achieve the first object of the present inven- 
35 tion, according to a first aspect of the present invention, 
there is provided a self-diagnosis device including a di- 
agnosing unit for diagnosing the condition of a printer 
which prints on record sheets and a displaying unit for 
displaying a diagnosis result based on the condition of 
40 the printer. 

[0010] This enables the printer for printing record 
sheets to self-diagnose its condition and to display a di- 
agnosis result. That is, without the help of an external 
function, the printer can self-diagnose the condition 
45 thereof and can notify the diagnosis result to a user or 
the like. 

[0011] The diagnosis unit may detect the amount of 
ink remaining in the printer and estimates, based on the 
depletion trend of the amount of the ink remaining, when 

so the ink will run out. 

[0012] Because of this, without the help of the external 
function, the printer can diagnose the length of time the 
printer can continue to print with the ink available and 
can display, based on the diagnosis result, when the ink 

55 runs short. This enables the amount of the ink remaining 
to be maintained more than a predetermined amount. 
[0013] The diagnosis unit may detect the amount of 
ink remaining in the printer and computes how many 
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sheets of a sample image ( can be printed with the 
amount of the ink remaining. 

[0014] Because of this, without the help of the external 
function, the printer can diagnose the length of time the 
printer can continue to print with the ink available and 
can display, as a diagnosis result, the number of sheets 
a predetermined sample image can be printed. This en- 
ables the user to recognize the amount of the ink re- 
maining in a concrete manner. 

[0015] Furthermore, in order to achieve the first ob- 
ject, according to a second aspect of the present inven- 
tion, a self-diagnosis method includes the steps of diag- 
nosing the condition of a printer which prints on record 
sheets and displaying a diagnosis result based on the 
condition of the printer. 

[0016] This enables the printer for printing record 
sheets to self-diagnose its condition and to display a di- 
agnosis result. That is, without the help of an external 
function, the printer can self-diagnose the condition 
thereof and can notify the diagnosis result to a user or 
the like. 

[0017] Alternatively, in the diagnosing step, the 
amount of ink remaining in the printer is detected and 
the time at which the ink will run out is estimated based 
on the depletion trend of the amount of the ink remain- 
ing. 

[0018] Because of this, without the help of the external 
function, the printer can diagnose the length of time the 
printer can continue to print with the ink available and 
can display, based on the diagnosis result, when the ink 
runs out. This enables the amount of the ink remaining 
td beimaintained more than a predetermined amount. 
[001 9] Alternatively, in the diagnosis step, the amount 
of ink remaining in the printer is detected and how many 
sheets of a sample image can be printed with the 
amount of the ink remaining is computed. 
[0020] Because of this, withoutthe help of the external 
function, the printer can diagnose the length of time the 
printer can continue to print with the ink available and 
can display, as a diagnosis result, the number of sheets 
a predetermined sample image can be printed. This en- 
ables the user to recognize the amount of the ink re- 
maining in a concrete manner. 

[0021] In addition, in order to achieve the first object, 
according to a third aspect of the present invention, a 
computer-readable program storage medium for storing 
a program having a self-diagnosis function includes the 
steps of diagnosing the condition of a printer which 
prints on record sheets and displaying a diagnosis result 
based on the condition of the printer. 
[0022] Alternatively, in the diagnosing step, the 
amount of ink remaining in the printer is detected and 
the time at which the ink runs out is estimated based on 
the depletion trend of the amount of the ink remaining. 
[0023] Alternatively, in the diagnosis step, the amount 
of ink remaining in the printer is detected and how many 
sheets of a sample image can be printed with the 
amount of the ink remaining is computed. 



4 

[0024] In order to achieve the second object, accord- 
ing to a fourth aspect of the present invention, a remote- 
diagnosis device includes a control unit for controlling 
the operation of a printer which prints on record sheets, 

5 a detecting unit for detecting the condition of the printer, 
a diagnosing unit for remotely diagnosing the condition 
of the printer detected by the detecting unit via a com- 
munication medium and then for transmitting the condi- 
tion diagnosis result of the printer to the control unit via 

10 the communication medium, and a displaying unit for 
displaying the condition diagnosis result. 
[0025] This eliminates the necessity of the printer 
holding the diagnosis result of the printer condition for 
itself. Since the printer does not have to self-diagnose 

15 the detected condition, the load on the printer is light- 
ened. In addition, since the high processing power is not 
required for this printer, the printer can be inexpensive. 
[0026] Alternatively, the diagnosis unit detects the 
amount of ink remaining in the printer and estimates, 

20 based on the depletion trend of the amount of the ink 
remaining, when the ink will run out. 
[0027] Accordingly, the use of the external function 
causes the printer to remotely diagnose the length of 
time the printer can continue to print with the ink avail- 

25 able and to display, based on the diagnosis result, when 
the ink runs out. This enables the amount of the ink re- 
maining to be maintained more than a predetermined 
amount. 

[0028] Alternatively, the diagnosis unit detects the 

30 amount of ink remaining in the printer and computes 
how many sheets of a sample image can be printed with 
the amount of the ink remaining. 
[0029] Because of this, with the help of the external 
function, the length of time the printer can continue to 

35 print with the ink available can be remotely diagnosed 
and the number of sheets a predetermined sample im- 
age can be printed can be displayed as a diagnosis re- 
sult. This enables the user to recognize the amount of 
the ink remaining in a concrete manner. 

40 [0030] The printer may include a storing unit for stor- 
ing at least part of the condition of the printer detected 
by the detecting unit and a transmitting unit for transmit- 
ting the at least part of the condition of the printer via 
the communication medium when data communication 

45 is enabled. 

[0031] Since this eliminates the necessity of transmis- 
sion of the detected condition at one time, the size of 
data on the condition of the printer transmitted at one 
time can be decreased. 

so [0032] The communication medium may perform data 
communication using the internet. 
[0033] In order to achieve the second object, accord- 
ing to a fifth aspect of the present invention, a remote- 
diagnosis method includes the steps of detecting the 

55 condition of a printer which prints on record sheets, re- 
motely diagnosing the condition of the printer detected 
in the detecting step via a communication medium and 
then transmitting, via the communication medium, a di- 
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agnosis result of the condition of the printer to a control 
unit for controlling the operation of the printer, and dis- 
playing the diagnosis result 

[0034] Alternatively, in the diagnosing step, the 
amount of ink remaining in the printer is detected and 
the time at which the ink will run out is estimated based 
on the depletion trend of the amount of the ink remain- 
ing. 

[0035] Alternatively, in the diagnosis step, the amount 
of ink remaining in the printer is detected and how many 
sheets of a sample image can be printed with the 
amount of the ink remaining is computed. 
[0036] Alternatively, the printer stores at least part of 
the condition of the printer detected in the detecting step 
and transmits the at least part of the condition of the 
printer, via the communication medium, when data com- 
munication is enabled. 

[0037] The communication medium may perform data 
communication using the Internet. 
[0038] In order to achieve the second object, accord- 
ing to a sixth aspect of the present invention, a compu- 
ter-readable program storage medium storing a pro- 
gram having a remote-diagnosis function includes the 
steps of detecting the condition of a printer which prints 
on record sheets, remotely diagnosing the condition of 
the printer detected in the detecting step via a commu- 
nication medium and then transmitting, via the commu- 
nication medium, a condition diagnosis result of the 
printer to a control unit for controlling the operation of 
the printer, and displaying the diagnosis result. 
[0039] Alternatively, in the diagnosing step, the 
amount of ink remaining in the printer is detected and 
the time at which the ink will run out is estimated based 
on the depletion trend of the amount of the ink remain- 
ing. 

[0040] Alternatively, in the diagnosis step, the amount 
of ink remaining in the printer is detected and how many 
sheets of a sample image can be printed with the 
amount of the ink remaining is computed. 
[0041] Alternatively, the printer stores at least part of 
the condition of the printer detected in the detecting step 
and transmits the at least part of the condition of the 
printer, via the communication medium, when data com- 
munication is enabled. 

[0042] Alternatively, the communication medium per- 
forms data communication using the Internet. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0043] 

Fig. 1 is a perspective view showing an example 
appearance of a printer having a self-diagnosis sys- 
tem according to a first embodiment of the present 
invention; 

Fig. 2 is a perspective view showing an example 

construction of the printer in Fig. 1 ; 

Fig. 3 is a perspective view showing one example 



of the appearance of the printer in Fig. 2 from which 
the head assembly 7 is removed; 
Fig. 4 is an exploded perspective view showing an 
example construction of the head assembly in Fig. 

5 3; 

Fig. 5 is a cross sectional view showing an example 
construction of an ink-residual finding device in Fig. 
4; 

Fig. 6 is a diagram showing an example outputf rom 
10 a photo detector when the level of the amount of the 
ink is detected by the ink-residual finding device in 
Fig. 5; 

Fig. 7 is a block diagram showing an example elec- 
trical construction of the printer in Fig. 1; 
15 Fig. 8 is a software construction diagram showing 
an example construction of software running under 
the printer in Fig. 7; 

Fig. 9 is a diagram showing one example of the 
amounts of the inks remaining in the printer for each 
20 detection dates; 

Fig. 10 is a diagram showing one example of the 
used-up dates of the inks; 

Fig. 11 is a graph showing example information on 
the amount of the ink required for printing a sample 
25 image; 

Fig. 12 is an illustration showing an example display 
on a display unit; 

Fig. 13 is a diagram showing example information 
on the amounts of the inks required for printing the 
30 sample images; 

Fig. 14 is a diagram showing one example of the 
amounts of the inks remaining in the printer at a cer- 
tain time; 

Fig. 15 is a diagram showing example information 

35 on the sample images; 

Fig. 1 6 is an illustration showing one example of the 
number of sheets the sample images can be printed 
with the amounts of the inks remaining; 
Fig. 17 is a block diagram showing one example 

40 construction of a remote-diagnosis system accord- 
ing to a third embodiment of the present invention; 
Fig. 1 8 is a perspective view showing the appear- 
ance of the printer having a remote-diagnosis sys- 
tem according to the third embodiment of the 

45 present invention; 

Fig. 1 9 is a hardware construction block diagram 
showing example electrical constructions of a serv- 
ice center server and a computer in Fig. 17; 
Fig. 20 is a software construction diagram showing 

so a construction example of the remote-diagnosis 
system software in Fig. 17; 

Fig. 21 is a diagram showing one example of the 
amounts of the inks remaining in the printerfor each 
detection date; 

55 Fig. 22 is a diagram showing one example of the 
used-up dates of the inks; 

Fig. 23 is a graph showing example information on 
the amount of the ink required for printing a sample 
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image; 

Fig. 24 is an illustration showing an example display 
on the display unit; 

Fig. 25 is a diagram showing example information 
on the amounts of the inks required for printing the 
sample images; 

Fig. 26 is a diagram showing one example of the 
amounts of the inks remaining in the printer at a cer- 
tain time; 

-Fig. 27 is a diagram showing example information 
on the sample images; and 

Fig. 28 is an illustration showing one example of the 
number of sheets the sample images can be printed 
with the amounts of the inks remaining in the printer. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0044] The preferred embodiments of the present in- 
vention are described with reference to the attached 
drawings. 

[0045] Since the following embodiments are preferred 
embodiments of the present invention, although techni- 
cally preferable restrictions are applied to the present 
invention, the scope of the present invention is not lim- 
ited to these embodiments unless otherwise specified. 

First Embodiment 

[0046] Fig. 1 is a perspective view showing one ex- 
ample of the appearance of a printer 5 having a self- 
diagnosis system 100 (self-diagnosis device) according 
to a first embodiment of the present invention for achiev- 
ing the foregoing first object of the present invention. 
[0047] The printer 5 is a printing device that prints on 
record sheets by means of . for example, an inkjet meth- 
od and has a built-in head assembly 7 for discharging 
ink. The printer 5 includes, as an outer covering, a sub- 
stantially rectangular parallelepiped casing 29 having a 
partial cutaway. A head-assembly insertion/ejection 
opening 31 for inserting and ejecting the head assembly 
7 and a display unit 76 are provided on the top face of 
the casing 29. A tray insertion/ejection opening 8a for 
inserting or ejecting a tray 8 accommodating record 
sheets (not shown) is provided in the front face of the 
casing 29 and an outlet 25 for outputting record sheets 
is provided in the cutaway of the casing 29. A cable, 
which serves as a power line or a signal line, is provided 
in the rear face of the casing 29. 

[0048] Fig. 2 is a perspective view showing an exam- 
ple construction of the printer 5 in Fig. 1 ; Fig. 3 is a per- 
spective view showing one example of the appearance 
of the printer 5 in Fig. 5 from which the head assembly 
7 is removed. 

[0049] A holder 33 is provided for holding the head 
assembly 7 such that the head assembly 7 is detacha- 
ble. When the head assembly 7 is attached, the holder 
33 holds the head assembly 7 such that a discharging 
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head 35 of the head assembly 7 for discharging ink fac- 
es downward. The discharging head 35 and a record 
sheet 27 fed from the tray 8 by a printer mechanism unit 
1 0 face each other, with a gap therebetween. Under the 
5 control of a predetermined printer control unit, the dis- 
charging head 35 discharges ink onto the record sheet 
27 to print predetermined characters or images. Here, 
the printer mechanism unit 10 represents the overall 
mechanical part of the printer 5. For example, the printer 
10 mechanism unit 10 includes a feeder unit feeding the 
record sheet 27 from the tray 8, a paper advancing unit 
having a roller orthe like for advancing the record sheet, 
an outlet unit for outputting the printed record sheet, and 
other mechanisms required for the operation of the print- 
's er5. 

[0050] Fig. 4 is an exploded perspective view showing 
an example construction of the head assembly 7 in Fig. 
3. 

[0051 ] The head assembly 7 primarily includes a head 

20 cartridge 51 and an ink cartridge 37. 

[0052] The ink cartridge 37 includes an ink tank con- 
taining an ink of at least one color. Specifically the ink 
cartridge 37 includes, for example, four colored ink 
tanks, a yellow ink tank 37a, a magenta ink tank 37b, a 

25 cyan ink tank 37c, and a black ink tank 37d. These ink 
tanks 37a to 37d each include ink supply/storage units 
(not shown) for supplying and storing the corresponding 
inks that are disposed on the faces thereof facing an ink 
cartridge holder 49. 

30 [0053] The present invention is characterized in that 
residual-ink detecting devices 68a to.68d (diagnosing 
means, self-diagnosing device) for detecting the 
amounts of the corresponding colored inks remaining in 
the corresponding ink tanks 37a to 37d are provided. 

35 The residual-ink detecting devices 68a to 68d are de- 
scribed below. 

[0054] The head cartridge 51 includes a cover 41 , an 
ink cartridge holder 49, and the discharging head 35. 
This discharging head 35 includes a frame 43, a head 

40 chip 47, and a plate 45. The head chip 47 consists of a 
first head chip 47a to fourth head chip 47d. 
[0055] The ink cartridge holder 49 is a member in 
which concave parts, the number of concave parts cor- 
responding to the number of the ink tanks 37a to 37d, 

45 are formed so as to be able to hold the corresponding 
ink tanks 37a to 37d in a detachable manner. Holes 49a 
to 49d for disposing the ink supply/storage units for the 
ink tanks 37a to 37d, respectively, are provided at the 
bottom of the corresponding bottoms of these cave 

so parts. When the ink tanks 37a to 37d are provided in the 
corresponding concave parts of the ink cartridge holder 
49, the cover 41 is mounted so as to cover the top faces 
of the ink tanks 37a to 37d. This means that the ink tanks 
37a to 37d are each sealed. 

55 [0056] The first head chip 47a to fourth head chip 47d 
each discharge the four colored inks. These first head 
chips 47a to 47d are strip members. They are held be- 
tween the plate 45 and thef rame 43 so as to be disposed 
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parallel to one another in the longitudinal direction there- 
of. The frame 43 is a flat member and is provided with 
long narrow slot-like holes which substantially corre- 
spond to the shapes of the first head chip 47a to the 
fourth head chip 47d. The frame 43 is mounted on the 5 
bottom face of the ink cartridge holder 49. The plate 45 
is a flat member in which substantially straight-line noz- 
zle holes are formed so as to correspond to the shapes 
of the first head chip 47a to the fourth head chip 47d to 
be sandwiched. 10 
[0057] Fig. 5 is a cross-sectional view showing an ex- 
ample construction of the residual-ink detecting devices 
68a to 68d in Fig. 4. 

[0058] Since the residual-ink detecting devices 68a to 
68d each have the same construction, only the residual- 15 
ink detecting device 68a is described. The residual-ink 
detecting device 68a includes an applying unit 64, a 
photodiode 56, a prism 70. a reflecting unit 62, a photo 
detector 58, and a measuring unit 66. 
[0059] The applying unit 64 consists of a power 20 
source, for applying a predetermined voltage to the pho- 
todiode 56, and its control unit. The photodiode 56 irra- 
diates a light 60 onto an ink I via the prism 70 when a 
predetermined voltage is applied to the photodiode 56. 
The prism 70 causes the light 60 to be transmitted from 25 
the photodiode 56 as well as causes the light 60 reflect- 
ed from the reflecting unit 62 to be conducted to the pho- 
to detector 58. The photo detector 58 receives the light 
60 transmitting through the ink I and outputs a predeter- 
mined voltage in accordance with the amount of the light 30 
60 received. The measuring unit 66 measures the out- 
put from the photo detector 58. In Fig. 5, a hole and a 
member which includes a material allowing the light 60 
to be transmitted are provided in a part in which the light 
60 passes through the ink cartridge 37a and the like. 
[0060] When the amount of the ink remaining is great, 
the attenuation of the light 60 is great, and vice versa. 
Therefore, in order to detect the amount of the ink re- 
maining, the residual-ink detecting device 68a meas- 
ures the variation in the output voltage from the photo 
detector 58, which depends on whether the amount of 
the light 60 is small or large. 

[0061] Fig. 6 shows one example of the output from 
the photo detector 58 versus the level of the amount of 
the ink detected by the residual-ink detecting device 68a 
in Fig. 5. 

[0062] In Fig. 6, the level of the amount of the ink in 
the ink cartridge 37a is divided into a plurality of levels, 
for example, four levels; "Empty (e.g. 0 cc)" (the amount 
of ink I remaining is zero); "Level 2" (the amount of the 
ink I remaining is relatively small); "Level 1" (the amount 
of the ink I remaining is relatively large); and "Full (e.g. 
15 cc) M (the amount of the ink I remaining is full). When 
the amount of the ink I remaining decreases, the level 
of the amount of the ink is changed from "Fuir to "Level 
1" and the output from the photo detector 58 in Fig. 5 
gradually increases. This change exhibits a substantial- 
ly identical characteristic in accordance with the de- 



crease in the level of the amount of the ink remaining. 
When the level of the remaining ink reaches, for exam- 
ple.. "Level 2", the residual-ink detecting device 68a de- 
termines that an alarm notifying the user that the amount 
of the ink I remaining is small should be output. The 
amount of the ink I remaining at which this alarm should 
be output can be arbitrarily set according to the specifi- 
cations of the printer 5. 

[0063] Fig. 7 is a block diagram showing an example 
of an electrical construction of the printers in Fig. 1 . 
[0064] The printers includes a RAM (Random Access 
Memory) 61, a ROM (Read Only Memory) 63, a CPU 
(Central Processing Unit) 67, a head-driving unit 73, a 
head assembly 7, a head-detecting unit 75, a printer 
control unit 77, the printer mechanism unit 10, the dis- 
play unit 76, and an interface 65. In addition, the printer 
5 may include a printer diagnosis unit 79. 
[0065] The RAM 61 is an information storage medium 
in which reading and writing can be performed, and it is 
a working area for the CPU 67. The ROM 63 is an infor- 
mation storage medium in which reading can be per- 
formed, and it supplies information stored therein to the 
CPU 67. In the ROM 63, the information may be change- 
able. The CPU 67 is connected to the RAM 61 , the ROM 
63, the head-driving unit 73, the head-detecting unit 75, 
the printer control unit 77, the printer diagnosis unit 79, 
the display unit 76, and the interface 65 which the CPU 
67 controls and from which the CPU 67 obtains the data. 
[0066] Under the control of the CPU 67, the head-driv- 
ing unit 73 controls the operation of the head assembly 
7. This head assembly 7 includes the ink cartridge and 
the head cartridge for discharging ink. The head-detect- 
ing unit 75 obtains predetermined information from the 
head assembly 7 which is detachable from the printer 
5. For example, the head-detecting unit 75 detects that 
the head assembly 7 is attached to the printer 5. 
[0067] Under the control of the CPU 67, the printer 
control unit 77 controls theoperation of the printer mech- 
anism unit 10. This printer mechanism unit 10 repre- 
sents an overall mechanism for printing in the printer 5. 
The printer diagnosis unit 79 diagnoses the conditions 
of the printer mechanism unit 10. 
[0068] Under the control of the CPU 67, the display 
unit 76 displays predetermined images and characters. 
The interface 65 is an interface for communicating data, 
such as images to be printed, for example, by having a 
printer cable using a Centronics interface connected 
thereto or by having a LAN (Local Area Network) cable 
using a network interface connected thereto. 
[0069] The printer 5 is characterized in that the resid- 
ual-ink detecting devices 68a to 68d are provided as 
parts of the head-detecting unit 75. 
[0070] Fig. 8 is a software construction diagram show- 
ing an example construction of software running under 
the printer 5 in Fig. 7. 

[0071] In the printers, the CPU 67 executes software 
in which the RAM 61 serves as a working area. This soft- 
ware is, for example, a program having a self-diagnosis 
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function of the printer 5. In the printer 5, for example, an 
operating system 14, a device driver 2, and a self-diag- 
nosis module 150 (a program having the self-diagnosis 
function) are running. 

[0072] The operating system 14 is so-called basic 
software, which controls software and the like running 
under the printer 5. The operating system 14 may be 
replaced by having other software execute the functions 
of the operating system 14. The device driver 2 controls 
the display unit 76, the head-driving unit 73, the printer 
control unit 77, and the like in Fig. 7 in order to manage 
each-block connected to the CPU 67. 
[0073] The self-diagnosis module 150 in Fig. 8 diag- 
noses the conditions of the printer 5 in Fig. 1 and, for 
example, detects the amounts of the inks remaining in 
the head assembly 7 of the printer 5. The self-diagnosis 
module 150 outputs an alarm when the amounts of the 
inks have decreased to predetermined amounts. Items 
that are used when the self-diagnosis module 150 diag- 
noses the conditions of the printer 5 are prestored in, for 
example, the ROM 63 in Fig. 7. When the ROM 63 is 
rewritable, the items may be variable. 
[0074] As shown in Fig. 8, the self-diagnosis module 
150 reads the diagnosis items stored in the diagnosis 
table 152 (diagnosing means) and directly controls the 
head-detecting unit 75 in Fig. 7 via the device driver 2 
in accordance with the read diagnosis items. At the 
same time, the self-diagnosis module 1 50 may also con- 
trol the printer diagnosis unit 79 in Fig. 7. The self-diag- 
nosis module 150 obtains information on the amounts 
of the inks remaining from the residual-ink detecting de- 
vices<68a to 68d that are a part of the head-detecting 
unit 75. As shown in Fig. 8, when the self-diagnosis 
module 150 obtains the information on the amounts of 
the inks remaining, the information on the amounts of 
inks remaining is output to a log file 154. This log file 
154 (diagnosing means) is created in the RAM 61 in Fig. 
7. 

[0075] Here : the information on the amounts of the 
inks remaining includes information on the colors of the 
inks (color information), information on date (detection 
date), and the amounts of the inks remaining. 
[0076] The self-diagnosis module 150 computes the 
tendencies of the ways the residual inks decrease 
based on information on the amounts otthe inks remain- 
ing, and estimates when the inks each run out based on 
the computed tendencies. That is, the self-diagnosis 
module 150 can understand the depletion trend of the 
amounts of the inks in accordance with the user's us- 
age-pattern of the printer 5. The self-diagnosis module 
150 can display information on the ink that runs out first 
among the residual inks. Detailed computation and the 
like performed by the self-diagnosis module 1 50 are de- 
scribed below. 

[0077] The printer including the self-diagnosis system 
1 00 has the above construction. A self-diagnosis meth- 
od in the printer 5 is described with reference to Figs. 1 
to 8. 



[0078] In short, the self-diagnosis system 1 00 informs 
a user of how many more days the printer 5 can print 
(operational-print period) with the amount of ink remain- 
ing when the user uses the printer 5 so as to maintain 
5 the current usage pattern. 

Reading Operation (Diagnosis Step) 

[0079] The amounts of the inks remaining and the like 

10 in the ink cartridge 7 in the printer 5 are detected for 
each color. To be specific, the CPU 61 in Fig. 7 causes 
the self-diagnosis module 150 to each instruct the re- 
sidual-ink detecting devices 68a to 68d, which are a part 
of the head-detecting unit 75, to read the amounts of the 

15 corresponding inks remaining. As described above in 
Fig. 5, when the residual-ink detecting devices 68a to 
68d receive the amount of remaining ink reading instruc- 
tion by controlling the device driver 2 in Fig. 8, the re- 
sidual-ink detecting devices 68a to 68d read the corre- 

20 sponding outputs from the photo detectors 58 for each 
colored ink. The self-diagnosis module 150 computes 
the amounts of the colored inks remaining based on the 
residual-ink level characteristics with respect to the out- 
put from the photo detector 58 shown in Fig. 6. The self- 

25 diagnosis module 150 writes the color information and 
the detection date onto the log file 154 as well as indi- 
cates the amounts of the inks remaining shown in Fig. 9. 
[0080] When printing is completed, the self-diagnosis 
module 150 writes the color information, the detection 

30 date, and the amounts of the inks remaining onto the 
log file 154 as a residual-ink history (log). The log file 
154 may be stored on a hard disk (not shown in Fig. 7). 
As a result of this, as shown in Fig. 9, the tendencies in 
which the amounts of the remaining inks decrease with 

35 respect to the passage of time are stored. 

Operation Action 

[0081] In response to a user's request or at an arbi- 
40 trary time, the self-diagnosis module 150 receives an 
instruction to compute the time at which the level of the 
amount of the ink remaining becomes, for example, 
"Empty M (hereinafter, referred to as "used-up date of 
ink"). The self-diagnosis module 150 in Fig. 8 performs 
45 the following computation for each of the colored inks 
based on the residual ink history already stored in the 
log file 154. 

[0082] The cyan was taken as the example color of 
the ink. The self-diagnosis module 150 detected the 

so amount C of the ink remaining at the detection date 
(2000/01/01/11 :21) stored in Fig. 9 as 15cc. This is plot- 
ted as shown in Fig. 11. Thereafter, as shown in Fig. 9, 
the self-diagnosis module 150 detected the amounts C 
of the ink remaining as 13 cc, 11 cc, and 4 cc at the 

55 corresponding times, and these points are plotted as 
shown in Fig. 11. In Fig. 9, the amounts of remaining 
yellow ink, magenta ink, and black ink are represented 
as Y, M, and B, respectively. 
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[0083] The self-diagnosis module 150 computes the 
amount of the remaining ink = "a" x the detection date 
+ "b" by means of, for example, a least-square method 
("a" is a constant and "b" is the amount of the filled-up 
ink) and detects, for example, the detection date (the 
above-mentioned used-up date of the ink) when the 
amount of the ink remaining is zero. This detection date 
is the "estimated date at which the ink will be used up" 
shown in Fig. 11 . As shown in Fig. 1 0, the self -diagnosis 
module 1 50 writes the used-up date of each colored ink 
onto a predetermined file. 

[0084] The self-diagnosis module 150 writes the 
used-up date of the ink at which the first colored ink will 
be used up of the ink (2000/4/21) among the used-up 
dates of the colored inks to "total determination" item 
shown in Fig. 10. The self-diagnosis module 150 writes 
the date when this determination is made to "determi- 
nation date (detection date)" item. This enables infor- 
mation on when the self-diagnosis module 150 in Fig. 8 
determines the amount of the ink remaining to be stored. 

Display Step 

[0085] The diagnosis module 173 causes the display 
unit 76 in Fig. 1 to display the used-up date of the ink 
and the determination date, as shown in Fig. 12. The 
printer 5 may output an alarm to a user. This enables 
the user to visually recognize the used-up date of the 
ink in the printer 5. Accordingly, a situation wherein a 
printer runs out of ink can be prevented. 
[0086] According to the first embodiment, if the user 
maintains the past printing pace, since information on 
the length of time (operational-print period) the printer 
can continue to print at the current printing pace is con- 
veyed to the user, the user can accurately determine, 
based on his or her schedule, when to refill with a spare 
ink or when to change the ink. The use of the self-diag- 
nosis module 150 in the printer 5 can avoid a situation 
in which the ink runs out suddenly because the user did 
not find out specifically until when the spare ink should 
have been provided. Therefore, the printer 5 can print 
at any time. 

Second Embodiment 

[0087] The second embodiment of the present inven- 
tion for achieving the foregoing first object is described 
below. 

[0088] Since the constructions of a self-diagnosis sys- 
tem 100a (self-diagnosis device) according to a second 
embodiment and a printer 5a using the same, respec- 
tively, are substantially identical to those of the self-di- 
agnosis device according to the first embodiment and 
the printer 5 using the same in Figs. 1 to 9, reference 
numerals in Figs. 1 to 9 are assigned to the counterparts 
of the self -diagnosis system 100a and the printer 5a. 
Those that the second embodiment differs from the first 
embodiment are primarily described. 



[0089] In order to inform a user of the amount of the 
ink remaining in the printer 5a, the self-diagnosis system 
100a informs the user specifically how many more 
sheets of a predetermined sample image can be printed 

5 while the self-diagnosis system 1 00 informs the user of 
when the amount of the ink remaining in the printer 5 
reaches a predetermined amount. Accordingly, in the 
self-diagnosis system 1 00a, the functions of the self-di- 
agnosis module 1 50a (diagnosing means), of the log file 

to 1 54 (diagnosing means), and of the diagnosis table 1 52 
(diagnosing means) are slightly different from those of 
the counterparts in the self-diagnosis system 100. 
[0090] Fig. 13 shows example information on the 
amounts of the inks remaining and the like required for 

is printing the above sample images. 

[0091] Information on the amounts of the inks re- 
quired for printing the sample image (hereinafter, re- 
ferred to as "sample image information") is stored in the 
diagnosis item table 152 in Fig. 8. Other than that, the 

20 print size and the image type are stored in the diagnosis 
item table 152 for each of the sample images. Y 0 , M 0 , 
C 0 , and B 0 are the amounts of the required yellow ink, 
magenta ink, cyan ink, and black ink, respectively. The 
data stored in this diagnosis item table 152 may be 

25 stored in the CPU 67 of the printer 5 or the self-diagnosis 
module 150. 

[0092] The self-diagnosis module 150a obtains the 
amounts Y, M, C, and B of the remaining yellow ink, ma- 
genta ink, cyan ink, and black ink, respectively, by the 

30 detecting method described in the first embodiment or 
by obtaining information from the log file 154 as shown 
in Fig. 8. The self-diagnosis module 150a obtains the 
quotients of the amounts of the colored inks Y/Y 0 , M/M 0 , 
C/C 0 , and B/B 0 by dividing the amounts Y, M, C, and B 

35 of the remaining corresponding colored inks by the 
amounts Y 0 , M 0 , C 0 , and B 0 , respectively, of the corre- 
sponding colored inks required for printing predeter- 
mined sample images having predetermined print sizes 
shown in Fig. 13. The self-diagnosis module 150a per- 

40 forms integer processing such as [Y/Y 0 ], [M/M 0 ], [C/C 0 ], 
and [B/B 0 ]. The self-diagnosis module 1 50a obtains the 
smallest number among the computed integers as the 
number of sheets of a predetermined sample image 
having a predetermined size can be printed, which are 

45 information shown in the table in Fig. 15. Alternatively, 
the self-diagnosis module 150a writes it to the log file 
154 in Fig. 8. Finally, as shown in Fig. 16, the self-diag- 
nosis module 150a displays the sample names of the 
sample images, the operational-print sheet numbers, 

so and the detection date on the display unit 76 in Fig. 1 . 
[0093] According to the second embodiment, sub- 
stantially the same advantages as obtained in the first 
embodiment can be obtained. In addition, when a pre- 
determined sample image is printed, since specific in- 

55 formation such as how many more sheets can be printed 
(operational-print sheet number), a user can avoid such 
a situation wherein there is a sudden shortage of the ink 
in the printer 5. Accordingly, since the user can find out 
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when to refill with a spare ink or change the ink, the print- 
er 5a can always print. 

[0094] The present invention is not limited to the fore- 
going embodiments. 

[0095] Although the printers 5 and 5a each use the 
inkjet method in the above embodiments, the above em- 
bodiments may be applied to the printers that use other 
image-forming methods, such as a laser method or an 
LED method that employs electro-photography. That is, 
the above embodiments can be applied to the printers 
wherein ink is used up during printing. In the printer us- 
ing the electro-photography, toner corresponds to the 
ink. < 

[0096] As a program storage medium for installing a 
program having a self-diagnosis function for executing 
the above described series of processes onto a compu- 
ter or the printers 5 and 5a so as to allow the computer 
or the printers 5 and 5a to be ready to execute this pro- 
gram, a package medium such as a floppy disk, a 
CD-ROM (Compact Disc Read Only Memory), or a DVD 
(Digital Versatile Disc) may be used. Alternatively, the 
program storage medium may be realized using a sem- 
iconductor memory, a magnetic disk, or the like that 
stores the program temporarily or permanently. As a 
method to store the program in these storage media, a 
wire or wireless communication medium such as a local 
area network, the Internet, or a digital satellite broadcast 
may be used. In addition, various communication inter- 
faces such as a router or a modem may be used to store 
the program in the medium. In addition, the printers 5 
and 5a may be each provided with a drive device that 
can at least read information stored on the program stor- 
age media. 

[0097] The function of the self-diagnosis systems 1 00 
and 100a may be implemented using software or hard- 
ware. 

[0098] The components of the foregoing embodi- 
ments may be partially omitted or they may be combined 
in a way different from the way those of the foregoing 
embodiments are combined. 

Third Embodiment 

[0099] The third embodiment of the present invention 
for achieving the foregoing second object is described. 
[0100] Fig. 17 shows an example general construc- 
tion of a remote-diagnosis system 200 according to the 
third embodiment. Since Fig. 17 is a block diagram 
showing the general construction of the remote-diagno- 
sis system 200, the appearances of the printer 5 and the 
like are example. 

[0101] The remote-diagnosis system 200 includes a 
service-center server 23, a computer 17, the printer 5, 
and a communication media for performing data com- 
munication between the service center server 23 and 
the computer 1 7. As the communication media provided 
for performing data communication between the service 
center server 23 and the computer 1 7, two modems 71 



and a telephone line 72, or a network 89, a router 21 , 
and a network 90 may be used. The latter case may in- 
clude a server 24. In the following, an example is de- 
scribed in which the network 90 is the Internet. 

5 [0102] When the network 90 is the Internet, the server 
24 represents, for example, a server computer of an In- 
ternet service provider. Therefore, the remote-diagnosis 
system 200 can perform data communication between 
the service center server 4 and the computer 1 7. 

10 [01 03] The service center server 23 is a server com- 
puter provided in a service center that obtains and diag- 
noses the conditions of the printer 5 connected to the 
computer 17 via a printer cable or a network. The com- 
puter 1 7 is an example of electronic devices that request 

15 the printer 5 to print characters or images when they are 
to be printed. The printer 5 prints characters or images 
on the record sheet 27 in accordance with a request 
from the computer 17. The router 21 and the network 
89 form a LAN (Local Area Network) that interconnects 

20 a plurality of computers 1 7. 

[01 04] Fig. 1 8 is a perspective view showing example 
appearances of the printer 5 and computer 1 7 in Fig. 1 7. 
[01 05] The computer 1 7 is s for example, a notebook- 
type or a desktop-type personal computer and connect- 

25 ed to the printer 5 via a printer cable 1 5a. In appearance, 
the computer 1 7 includes at least a display unit 76a and 
an operation unit 94. The display unit 76a, which is, for 
example, a liquid crystal display displays the diagnosis 
result obtained by, as described below, diagnosing the 

30 conditions of the printer 5. Alternatively, this diagnosis 
result may be displayed on not the display unit 76a of 
the computer 1 7 but the display unit 76 of the printer 5. 
The operation unit 94 includes a touch panel, a mouse, 
or a keyboard, and is operated by the user in order to 

35 operate the computer 17. 

[0106] Since the printer 5 has the same construction 
as that of the printer according to the first embodiment, 
the descriptions of the common components are omit- 
ted. 

40 [0107] In the third embodiment, the printer 5 and the 
head assembly 7 have the same constructions as those 
of the counterparts shown in Figs. 1 to 4. 
[0108] The residual-ink detecting devices according 
to the third embodiment have the same constructions 

45 as those of the residual-ink detecting devices 68a to 68d 
according to the first embodiment, which are described 
with reference to Fig. 5. 

[0109] Therefore, the operations of the residual-ink 
detecting devices 68a to 68d according to the third em- 
50 bodiment are the same as those of the first embodiment 
and the output thereof are each the same as that of the 
example shown in Fig. 6. 

[0110] The electrical construction of the printer 5 is 
identical to the counterpart according to the first embod- 
55 iment, which is described with reference to Fig. 7. 

[0111] Fig. 19 is a hardware construction diagram 
showing example electrical constructions of the service 
center server 23 and the computer 1 7 in Fig. 1 7. 
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[01 1 2] The service center server 23 and the computer 
1 7 are similar in terms of the electrical construction, ex- 
cept at a point in which more processing power is re- 
quired for the service center server 23 than the compu- 
ter 17. Therefore, primarily the computer 17 is de- 
scribed, and those which the service center server 23 
differs from the computer 17 are described if necessary. 
[01 1 3] The computer 1 7 includes a control unit 93, the 
display unit 76, a storage unit 96, an interface 97, a com- 
munication control unit 95, and the operation unit 94. 
The service center server 23 may include none of the 
display unit 76, the interface 97, and the operation unit 
94. 

[01 1 4] The control unit 93, which is, for example, CPU 
(Central Processing Unit), is an arithmetic unit for con- 
trolling the entirety of the CPU 17. The storage unit 96 
is writable/readable storage medium such as a RAM 
(Random Access Memory), a read-only storage medi- 
um such as a ROM (Read Only Memory), and a mass- 
storage medium such as a hard disk. The control unit 
93 executes software or the like in which the RAM or the 
like of the storage unit 96 serves as a working area. The 
display unit 76 is controlled by the control unit 93, so 
that predetermined characters or images can be dis- 
played. The interface 97 is a user interface such as a 
Centronics or a USB (Universal Serial Bus). The com- 
munication control unit 95 controls a network interface 
that performs data communication. As described above, 
the operation unit 94 is a user interface such as the key- 
board. 

[0115] Fig. 20 is a software construction diagram 
showing an example software construction of the re- 
mote-diagnosis system 200 in Fig. 17. 
[0116] Operating systems 114 and 14 run under the 
service center server 23 and the computer 17, respec- 
tively. The operating systems 14 and 114, which are ba- 
sic software, control the operation of the software run- 
ning under the printer 5. The operating systems 14 and 
114 may be replaced by having other software execute 
the functions of the operating systems 14 and 114. 
[0117] The service center server 23 includes the op- 
erating system 1 1 4, the diagnosis item table 1 52, the log 
file 154, the diagnosis module 173 (diagnosing means, 
a program having a remote diagnosis function): and a 
communication module 176 (diagnosing means : a pro- 
gram having a remote diagnosis function). 
[0118] The diagnosis item table 152, which is the 
same as used in the first embodiment, holds information 
(e.g. information on the diagnosis of the amounts of the 
inks remaining, which is one of the conditions of the 
printer 5 and which is the same as in the first embodi- 
ment) on the items used for diagnosing the conditions 
of the printer 5. The log file 154 contains the result ob- 
tained by diagnosing the conditions of the printer 5 ac- 
cording to detection dates and is created in the RAM 61 
in Fig. 7 in the same manner as in the first embodiment. 
As shown in Fig. 20, under the control of the diagnosis 
module 173, the communication module 176 performs 



data communication with the communication module 
175 (diagnosing means, a program having a remote di- 
agnosis function) of the computer 17. The diagnosis 
module 173 reads the diagnosis items stored in the di- 

5 agnosis item table 1 52 and transmits a detection instruc- 
tion 1 77 in accordance with the read diagnosis items to 
the computer 17. The detection instruction 177 is, for 
example, an instruction to the effect that the amounts of 
the inks remaining in the head assembly 7 should be 

10 obtained. This detection instruction 1 77 can be arbitrary 
set in accordance with the diagnosis items in the printer 
5. 

[01 19] The communication module 1 76 receives a de- 
tection result 179 (the conditions of the printer 5) from 

75 the computer 1 7. This detection result 1 79 is information 
on the amounts of inks remaining. 
[01 20] The information on the amounts of the inks re- 
maining contains at least information on the colors of 
the inks (color information), information on date (detec- 

20 tion date), and information on the amounts of the inks 
remaining. 

[0121] The diagnosis module 173 computes, based 
on information on the amounts of the above remaining 
inks : the tendencies in which the amounts of the remain- 

25 jng inks decrease, and estimates, based on the comput- 
ed tendencies, when each of the inks runs out. The di- 
agnosis module 173 can understand the tendencies of 
the decreases in the inks in accordance with the user's 
usage-pattern of the printer 5 in the same manner as in 

30 the first manner. The diagnosis module 173 can show 
information on the ink that runs out first among the inks. 
The detailed computation and the like performed by the 
diagnosis module 173 are described below. 
[0122] The diagnosis module 173 controls the com- 

35 munication module 176 so that a diagnosis result 181 is 
output to the computer 17. 

[0123] The computer 17 includes the operating sys- 
tem 1 4, the communication module 1 75 (a program hav- 
ing a remote-diagnosis function), and the detection 
40 module 1 72 (a program having a remote-diagnosis func- 
tion), and the device driver 2. 

[0124] In the same manner as in the first embodiment, 
the device driver 2 is software controlling the head-driv- 
ing unit 73, the printer control unit 77, and the like in Fig. 
45 7, and each managing the blocks which are connected 
to the CPU 67. 

[0125] The detecting module 172 in Fig. 20 controls 
the device driver 2, instructs the residual-ink detecting 
devices 68a to 68d in Fig. 7 to detect the amounts of the 

so remaining inks in the head assembly 7, and obtains the 
detection result 179. The items used by this detection 
module 1 72 for detecting the conditions of the printer 5 
are prestored in, for example, the ROM 63 in Fig. 7. 
When the ROM 63 is rewritable, these items may be 

55 changeable. The communication module 1 75 transmits 
this detection result 1 79 to the service center server 23. 
[0126] The printer 5 having the remote-diagnosis sys- 
tem 200 is constructed in the above-described manner 
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and the remote diagnosis method thereof is described 
with reference to Figs. 2 to 7 and Figs. 17 to 20. 
[0127] in short., the remote-diagnosis system 200 re- 
motely informs the user of how many days the printer 5 
can print when the user uses the printer 5 at the past 
printing pace (operational-print period). 

Reading Instruction 

[0128] In order to diagnose, the service center server 
23 shown in Fig, 1 7 operates the diagnosis module 1 73 
in the computer 1 7 connected to the printer 5. The diag- 
nosis module 1 73 receives the diagnosis item to the ef- 
fect ■•■that the amounts of the remaining inks should be 
obtained from the diagnosis item table 1 52 and controls 
the communication module 176 so that the detection in- 
struction 179 is transmitted to the computer 17. The 
computer 17 causes the communication module 175 to 
receive the detection instruction 179 and drives the de- 
tection module 172. 

Reading Operation 

[0129] The detection module 172 detects the 
amounts of the remaining inks in the ink cartridge 7 or 
the like in the printer 5. To be specific, under the control 
of the CPU 61 in Fig. 7, the detection module 172 con- 
trols the device driver 2 so that the amount of remaining 
ink reading instruction is sent to the corresponding re- 
sidual-ink detecting devices 68a to 68d which serve as 
a part of the head-detecting unit 75 in Fig. 7. When re- 
ceiving the amount of remaining ink reading instruction, 
the residual-ink detecting devices 68a to 68d read the 
outputs from the photo detectors for the corresponding 
inks^as already described with reference to Fig. 5. The 
communication module 175 transmits the detection re- 
sult 179 detected by the detection module 172 to the 
service center server 4. 

[01 30] The service center server 23 causes the com- 
munication module 176 to receive the detection result 
1 79 and send it to the diagnosis module 1 73. The diag- 
nosis module 1 73 computes the amounts of the inks re- 
maining based on the residual ink level characteristics 
with respect to the outputs from the corresponding photo 
detectors 58 shown in Fig. 6. The diagnosis module 1 73 
writes the color information and the detection date along 
with the amounts of the inks remaining as shown in Fig. 
21 to the log file 154. 

[01 31 ] Not only when the diagnosis module 1 73 in Fig. 
20 sends the above detection instruction 1 77 to the com- 
puter 17, but also when the detection module 172 de- 
tects every predetermined period, the diagnosis module 
173 may obtain the detection result 179. Thus, the di- 
agnosis module 1 73 writes the color information, the de- 
tection date, and the amounts of the inks remaining as 
the residual ink history (log) to the log file 154. This log 
file 154 is stored in the RAM or the hard disk of the stor- 
age unit 96 in Fig. 19. As a result of this, as shown in 



Fig. 21 , the log file 154 demonstrates the tendency in 
which the amounts of the remaining inks decrease over 
time. 

5 Computation Operation 

[0132] At the time of a request made from a user or 
at an arbitrary time, the diagnosis module 1 73 in Fig. 20 
computes when the level of the amount of the ink re- 

10 maining in Fig. 6 becomes "Empty" (hereinafter, referred 
to as "ink used-up date"). The diagnosis module 173 in 
Fig. 20 performs the following computation on each 
colored ink based on the residual ink history already 
stored in the log file 154. 

15 [0133] As an example of when the color of the ink is 
cyan, the diagnosis module 173 detects the amount C 
of the cyan ink remaining at the detection date 
(2000/01/01 11:21) stored in Fig. 21 as 15 cc and plots 
it as shown in Fig. 23. Thereafter, the diagnosis module 

20 1 73 detects the corresponding amount C of the cyan ink 
remaining as 13 cc, 11 cc, and 4 cc at the each time 
shown in Fig. 23, and plots these. In Fig. 21, the 
amounts of the yellow ink remaining, the magenta ink, 
and the black ink represent Y, M, and B, respectively. 

25 [0134] The diagnosis module 173 computes the 
amount of the ink remaining = "a" x the detection date 
+ "b", using, for example, the least-square method, in 
which "a" is a constant and "b" is the amount of the ink 
at which the ink is filled, whereby, for example, the di- 
sc? agnosis module 173 computes the detection date (i.e. 
the used-up date of the ink) when the amount of the ink 
remaining is zero. This detection date is "the estimated 
used-up date" as shown in Fig. 23. As shown in Fig. 22, 
the diagnosis module 173 writes the used-up date of 

35 each colored ink to a predetermined file. 

[0135] The diagnosis module 173 writes the used-up 
date at which the first colored ink is used up 
(2000/04/21) from among the used-up dates of the inks 
to "the total determination" item. In addition, the diagno- 

40 sis module 173 writes, to the "determination date (de- 
tection date)" item, the date when this determination is 
made. Thus, the diagnosis module 173 in Fig. 20 can 
store information on when the amounts of the inks re- 
maining are determined. 

45 [0136] The diagnosis module 173 controls the com- 
munication module 1 76 so that the diagnosis result 1 79 
obtained in the above-described manner is transmitted 
to the computer 1 7. The computer 1 7 controls the com- 
munication module 1 75 so that the diagnosis result 1 79 

so is received. 

Display Step 

[0137] The diagnosis module 173 controls the device 
55 driver 2 so that, as shown in Fig. 24, the used-up date 
of the ink and the determination date are shown on the 
display unit 76 or the display unit 76a. Alternatively, at 
the same time, the computer 17 may alarm the user. 
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Since this enables the user to see the used-up dates of 
the inks in the printer 5, the inks of the printer 5 can be 
prevented from running out. 

[0138] According to the third embodiment of the 
present invention, since information (operational-print 
period) on how long the printer 5 can print when a user 
uses the printer 5 so as to maintain the past printing 
pace is remotely diagnosed and is informed to the user, 
the user can correctly determine when to refill with a 
spare ink or change the ink based on his or her schedule 
to use the printer 5. In addition, according to the diag- 
nosis module 173 in the printer 5, the user can avoid 
such a situation wherein there is a sudden shortage of 
ink because the user can find out specifically until when 
the spare ink must be supplied. Accordingly, the printer 
5 can always positively print. 

[0139] A characteristic advantage in the third embod- 
iment of the present invention is that the printers needs 
only the minimum storage capacity required for printing 
because neitherthe printer5 northe computer 17 needs 
to hold the diagnosis result of the conditions of the print- 
er 5. In addition, since the printer 5 does not have to 
self-diagnose the detected conditions thereof, the 
processing load is reduced. This enables the printer 5 
to be inexpensive because the high processing power 
is not required for the printer 5. 

[0140] According to the third embodiment of the 
present invention , since the service center server 23 ob- 
tains the detection result 1 81 from the printer 5, the serv- 
ice center server 23 can understand this detection result 
181 and can correctly estimate the amounts of the inks 
which should be stocked and the like. When a service 
center having the service center server 23 sells various 
types of inks, since users' preferred inks and the like can 
be understood, marketing research can be easily per- 
formed. 

Fourth Embodiment 

[0141] Hereinafter, the fourth embodiment of the 
present invention for achieving the foregoing second ob- 
ject is described. 

[01 42] Since the constructions of a remote-diagnosis 
system 200a (remote-diagnosis device) according to 
the fourth embodiment and the printer 5a using the 
same, respectively, are substantially identical to those 
of the remote-diagnosis device 200 according to the 
third embodiment and the printer 5 (which is the same 
as described in the first embodiment) using the same in 
Figs. 2 to 24, reference numerals in Figs. 2 to 24 are 
assigned to the counterparts of the remote-diagnosis 
system 200a and the printer 5a. Those that the fourth 
embodiment differs from the second embodiment are 
primarily described. 

[0143] In order to inform a user of the amount of the 
ink remaining in the printer, the remote-diagnosis sys- 
tem 200a informs the user specifically how many more 
sheets of a predetermined sample image can be printed 



while the remote-diagnosis system 200 informs the user 
of when the amount of the ink remaining in the printer 5 
reaches a predetermined amount. Accordingly in the re- 
mote-diagnosis system 200a, the functions of the re- 
5 mote-diagnosis module 1 73a (diagnosis means), of the 
communication modules 176 and 175, of the log f ile 154, 
and of the diagnosis table 152 are slightly different from 
the functions of the counterparts in the self-diagnosis 
system 200. . 

10 [0144] Fig. 25 shows example information on the 
amounts of the inks remaining and the like required for 
printing the above sample images. 
[0145] Information on the amounts of the inks re- 
quired for printing the sample images (hereinafter, re- 

15 ferred to as "sample image information") is stored in the 
diagnosis item table 1 52 in Fig. 20. Other than that, the 
print size and the image type are stored in the diagnosis 
item table 152 for each of the sample images. Y 0> M 0 , 
C 0 , and B 0 are the amounts of the required yellow ink, 

20 magenta ink, cyan ink, and black ink, respectively. The 
data stored in this diagnosis item table 152 may be 
stored in the CPU 67 of the printer 5 or the diagnosis 
module 173a. 

[0146] The diagnosis module 173a obtains the 

25 amounts Y, M, C, and B of the remaining yellow ink, ma- 
genta ink, cyan ink, and black ink, respectively, by the 
detecting method described in the third embodiment or 
by obtaining information from the log file 154 as shown 
in Fig. 26. The remote-diagnosis module 173a obtains 

30 the quotients of the amounts of the colored inks Y/Y 0 , 
M/M 0 , C/C 0 , and B/B 0 by dividing the amounts Y, M, C, 
and B of the remaining corresponding colored inks by 
the amounts Y 0 , M 0 , C 0 , and B 0 , respectively, of the cor- 
responding colored inks required for printing predeter- 

35 mined sample images having predetermined print sizes. 
The diagnosis module 173a performs integer process- 
ing such as [Y/Y 0 ], [M/M 0 ], [C/Cq], and [B/B 0 ]. The diag- 
nosis module 173a obtains the smallest number among 
the computed integers as the number of sheets of a pre- 

40 determined sample image having a predetermined size 
can be printed, which are information shown in the table 
in Fig. 27. Alternatively, the diagnosis module 173a 
writes it to the log file 154 in Fig. 20. Finally, as shown 
in Fig. 28, the diagnosis module 1 73a displays the sam- 

45 pie names of the sample images, the operational-print 
sheet numbers, and the detection date on the display 
unit 76a or 76 in Fig. 18. 

[01 47] According to the fourth embodiment, substan- 
tially the same advantages as obtained in the third em- 

so bodiment can be obtained. In addition, when a prede- 
termined sample image is printed, since specific infor- 
mation such as how many more sheets can be printed 
(operational-print sheet number), a user can avoid such 
a situation wherein there is a sudden shortage of the ink 

55 in the printer 5. Accordingly, since the user can find out 
when to refill with a spare ink or change the ink, the print- 
er 5a can always print. 

[01 48] The present invention is not limited to the fore- 
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going embodiments. 

[01 49] In the foregoing embodiments, the amounts of 
the inks remaining in the printers 5 and 5a are each di- 
agnosed. In addition, other items in the printers 5 and 
5a may be each diagnosed. 

[0150] Although the printers 5 and 5a each use the 
inkjet method in the above embodiments, the above em- 
bodiments may be applied to the printers that use an- 
other image-forming method, such as the laser method 
or the LED method that employs electro-photography. 
That j: is, the above embodiments can be applied to the 
printers wherein ink or toner is used up during printing. 
[0151] In the above embodiments, the printers 5 and 
5a may include storage means such as memory for stor- 
ing at least a part of the detected conditions thereof and 
transmitting means for transmitting at least a part of the 
conditions of thereof when data communication is ena- 
bled via a communication medium such as the network 
90. Since this eliminates the necessity of transmission 
of the detected conditions to the service center server 
23 at one time, the size of data on the conditions of the 
printers 5 and 5a transmitted at one time can be de- 
creased. 

[0152] As a program storage medium for installing a 
program having a remote-diagnosis function for execut- 
ing the above-described series of processes onto a 
computer so as to allow the computer to be ready to ex- 
ecute this program, a package medium such as a floppy 
disk, the CD-ROM, or the DVD may be used. Alterna- 
tively, the program storage medium may be realized us- 
ing a semiconductor memory, a magnetic disk, or the 
like that stores the program temporarily or permanently. 
As a%nethod to store the program in these storage me- 
dia, -a wire or wireless communication medium such as 
the local area network, the Internet, or the digital satellite 
broadcast may be used. In addition, various communi- 
cation interfaces such as the router or the modem may 
be used to store the program in the medium. In addition, 
the service center server 4, the printers 5, and 5a may 
be each provided with the drive device that can at least 
read information stored on the program storage media. 
[0153] In the remote-diagnosis systems 200 and 
200a, by providing the functions of the computer 17 in 
the printers 5 and 5a, the computer 1 7 may be omitted. 
[0154] The components of the foregoing embodi- 
ments maybe partially omitted or they may be combined 
in a way different from the way those of the foregoing 
embodiments are combined. 



Claims 

1 . A self-diagnosis device comprising: 

diagnosing means for diagnosing the condition 
of a printer which prints on record sheets; and 
displaying means for displaying a diagnosis re- 
sult based on the condition of said printer. 



2. A self-diagnosis device according to Claim 1 , 
wherein said diagnosis means detects the amount 
of ink remaining in said printer and estimates, based 
on the depletion trend of the amount of said ink re- 

s maining, when said ink will run out. 

3. A self-diagnosis device according to Claim 1, 
wherein said diagnosis means detects the amount 
of ink remaining in said printer and computes how 

10 many sheets of a sample image can be printed with 
the amount of said ink remaining. 

4. A self-diagnosis method comprising the steps of: 

15 diagnosing the condition of a printer which 

prints on record sheets; and 
displaying a diagnosis result based on the con- 
dition of said printer. 

20 5. a self-diagnosis method according to Claim 4, 
wherein, in the diagnosing step, the amount of ink 
remaining in said printer is detected and the time at 
which said ink will run out is estimated based on the 
depletion trend of the amount of said ink remaining. 

25 

6. A self-diagnosis method according to Claim 4, 
wherein, in the diagnosis step, the amount of ink 
remaining in said printer is detected and how many 
sheets of a sample image can be printed with the 

30 amount of said ink remaining is computed. 

7. A computer-readable program storage medium for 
storing a program having a self-diagnosis function 
comprising the steps of: 

35 

diagnosing the condition of a printer which 
prints on record sheets; and 
displaying a diagnosis result based on the con- 
dition of said printer. 

40 

8. A computer-readable program storage medium 
storing a program having a self-diagnosis function 
according to Claim 7, wherein, in the diagnosing 
step, the amount of ink remaining in said printer is 

45 detected and the time at which said ink runs out is 
estimated based on the depletion trend of the 
amount of said ink remaining. 

9. A computer-readable program storage medium 
so storing a program having a self -diagnosis function 

accordingtoClaim7, wherein, in the diagnosis step, 
the amount of ink remaining in said printer is detect- 
ed and how many sheets of a sample image can be 
printed with the amount of said ink remaining is 
55 computed. 

10. A remote-diagnosis device comprising: 
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17. A remote-diagnosis method according to Claim 15, 
wherein, in the diagnosis step, the amount of ink 
remaining in said printer is detected and how many 
sheets of a sample image can be printed with the 

5 amount of said ink remaining is computed. 

18. A remote-diagnosis method according to Claim 15, 
wherein said printer stores at least part of the con- 
dition of said printer detected in the detecting step 

10 and transmits said at least part of the condition of 
said printer, via said communication medium, when 
data communication is enabled. 

19. A remote-diagnosis method according to Claim 15, 
15 wherein said communication medium performs da- 
ta communication using the Internet. 



control means for controlling the operation of a 
printer which prints on record sheets; 
detecting means for detecting the condition of 
said printer; 

diagnosing means for remotely diagnosing the 
condition of said printer detected by said de- 
tecting means via a communication medium 
and then for transmitting the condition diagno- 
sis result of said printer to said control means 
via said communication medium; and 
displaying means for displaying said condition 
diagnosis result. 

11. A remote-diagnosis device according to Claim 10, 
wherein said diagnosis means detects the amount 
of ink remaining in said printer and estimates, based 
on the depletion trend of the amount of said ink re- 
maining, when said ink will run out. 

12. A remote-diagnosis device according to Claim 10, 
wherein said diagnosis means detects the amount 
of ink remaining in said printer and computes how 
many sheets of a sample image can be printed with 
the amount of said ink remaining. 

13. A remote-diagnosis device according to Claim 10, 
wherein said printer comprises: 

storing means for storing at least part of the 
condition of said printer detected by said de- 
tecting means; and 

transmitting means for transmitting said at least 
part of the condition of said printer via said com- 
munication medium when data communication 
is enabled. 

14. A remote-diagnosis device according to Claim 10, 
wherein said communication medium performs da- 
ta communication using the Internet. 

15. A remote-diagnosis method comprising the steps 

of: 

detecting the condition of a printer which prints 
on record sheets; 

remotely diagnosing the condition of said print- 
er detected in the detecting step via a commu- 
nication medium and then transmitting, via said 
communication medium, a diagnosis result of 
the condition of said printer to control means 
for controlling the operation of said printer; and 
displaying said diagnosis result. 

16. A remote-diagnosis method according to Claim 15, 
wherein, in the diagnosing step, the amount of ink 
remaining in said printer is detected and the time at 
which said ink will run out is estimated based on the 
depletion trend of the amount of said ink remaining. 



20. A computer-readable program storage medium 
storing a program having a remote-diagnosis func- 

20 tion comprising the steps of: 

detecting the condition of a printer which prints 
on record sheets; 

remotely diagnosing the condition of said print- 
25 er detected in the detecting step via a commu- 

nication medium and then transmitting, via said 
communication medium, a condition diagnosis 
result of said printer to control means for con- 
trolling the operation of said printer; and 
30 displaying said diagnosis result. 

21. A computer-readable program storage medium 
storing a program having a remote-diagnosis func- 
tion according to Claim 20, wherein, in the diagnos- 
es ing step, the amount of ink remaining in said printer 

is detected and the time at which said ink will run 
out is estimated based on the depletion trend of the 
amount of said ink remaining. 

40 22. A computer-readable program storage medium 
storing a program having a remote-diagnosis func- 
tion according to Claim 20, wherein, in the diagnosis 
step, the amount of ink remaining in said printer is 
detected and how many sheets of a sample image 

45 can be printed with the amount of said ink remaining 
is computed. 

23. A computer-readable program storage medium 
storing a program having a remote-diagnosis func- 

50 tion according to Claim 20, wherein said printer 
stores at least part of the condition of said printer 
detected in the detecting step and transmits said at 
least part of the condition of said printer, via said 
communication medium, when data communication 

55 is enabled. 

24. A computer-readable program storage medium 
storing a program having a remote-diagnosis func- 
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tion according to Claim 20, wherein said communi- 
cation medium performs data communication using 
the Internet. 
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